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but the most natural is that of the ultra-violet light from
the sun. In the present paper some calculations arz
made to determine the possibility of this cause leading
to the required effect. gonsiderm first the fraction of
the solar energy that is available for gaseous ionization
(wave-length less than 135 upp), if the radiation from the
sun is treated as black-body radiation, this is deduced
to be 1.61X 10~° of the total energy entering the atmos-
phere. It is assumed that the ionization is confined to
a layer 300 kilometers thick and the number of ions
which will be produced per cubic centimeter per second
by this energyv 1s then calculated. Taking suitable values
for the coefliciont of recombination and the specilic
velocities of the ions in the high altitudes considered,
the specific conductivity ¢ is next deduced to have a
value of 8X10¢ electrostatic units. The value of ¢
required by Schuster is about 10* times as large as this.
The above calculation is based on the assumption that
the atmospheric pressure in the layer is 1 dyne per square
centimeter, and the assumption of a smallor pressure
provides a loophole out of the difliculty. A curious result
which arises from a further calculation on these lines is
that the conductivity of the atmosphere should theoreti-
cally tend to an infinite value with increase of altitude,
if we assume the laws of variation of the various quanti-
ties with pressure—which hold at pressures that are
measurable—to apply also with smaller pressures. The
physical reason for this lies in the increase in the specific
velocity of the ions with diminution of pressure, t}lat is,
with increase of altitude.—-J. 8. Di[nez].

GROUND RAINBOWS.!

By A. E. HeaTH.
[Reprinted from Science Abstracts, Sect. A, May 25, 1916, §526.]

Describes a colored bow similar to a rainbow of about
the intensity of a good sccondary rainbow, which was seen
on the ground of a cricket field at about 11 a. m. on Octo-
ber 14, 1915. The sun was immediately behind the
observer, and the bow appeared on the ground, starting
from just in front of the observer's feet and stretching on
either side in a sweeping curve away from the sun. The
bow is explained as being due to sunlight refracted twice
at the near surfaces and reflected once at the back sur-
faces of drops of water that had condensed on gossamer
which covered the field. On this theory the angle be-
tween the directions of the incident and emergent rays is
42%° and the bow is the section by the ground, of the cone
of which the semivertical angle is 423°, and the axis is the
line joining the observer s eye to the sun. The bow will
therefore be a circle, an ellipse, a parabola, or a hyper-
bola according as the sun is in the zenith, at an elevation
of 42° to 90° of 42° or of less than 42°, respectively.
The elevation of the sun was about 23° at the time of
observation, and the bow was proved to be a hyperbola
by pegging out its outline on the ground.*—R. (Torless].

TEMPERATURE AND RADIATION OF THE SUN.?
By F. Biscos.
[Reprinted from Science Abstracts, Sect. A, July 25, 1916, §757.]

The Eurpose of the first section of the paper is to deter-
mine the temperature of the sun from the intensity of
radiation for individual wave lengths in its spectrum,

1 Nature, London. Mar. 2, 1916, 97 : 5-6.

3 See also in this connection Whitmell, C- T., and Knott, C. G., in Nature, London,
Mar. 9, 1916, 97 : 34.

$ Warsaw Univ. News, 1915. [In Russian.] Astrophys. Jour., April, 1916, 43 : 197-216
extract.
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using the observations from the Smithsonian Institution
at Washington made with the spectrobolometer. The
deduced absolute temperature of the solar surface is found
to be on the average 7,300°+100°C. Other observations
made by the author with the aid of color filters in conjunc-
tion with the Angstrom compensation pyrheliometer are
also examined for variations of solar radiation over small
intervals of time.—('. P. Blutler].

SOLAR CORPUSCULAR RAYS.*
By K. BIRKELAND.

[Reprinted from Science Ahstracts, Sect. A, May 25, 1916, §531.

From the discussion of an extensive series of auroral
observations Stormer has decided to regard the aurora as
due to positive corpuscles emitted from the sun coming
into action in the upper atmosphere of the earth. Birke-
land considers that corpuscles are negative and brings for-
ward the evidence given by his extensive experiments
on the discharges from a magnetized kathode in a
gpecial vacuum chamher.—(". P, Blutl:r).

AURORA OF SEPTEMBER 30, 1916.

( Testerbrook, TVa.—At 5:05 p. m. (75th mer. time), or
perhaps one or two minutes earlier, on the evening of
Saturday, September 30, a glow was noted low in the north
to north-northwest. Carcful watehing for several seconds
made it seem probable that the light was in the form of
radiating streamers which diverged slightly, the center be-
ing probably 20° to 40° helow the horizon. The upper
limit at which the streamers could be seen was hard to
determine, as the light faded out gradually, but it was
probably at least 20° above the horizem. No flickering
was noted and no movement of the streamers, as wheel-
ing around the center, was noticed. In all, the aurora
was seen for perhaps two minutes: I then reached a neigh-
bor's house where I stayed about 20 minutes, On coming
out about 8:28 or 8:30 I looked again for the streamers
but saw nothing. This aurora was ohserved at Chester-
brook, Fairfax County, Va., about 6 miles west or west
by north of the heart of Washington, D. C.

One printed mention of this aurora has been noted,
viz, in the ‘*New Hampshire,”" a student's weekly pub-
lication at Durham, N. H., the location of the New

Tampshire College of Agriculture and Mechanic Arts.
In the issue of October 6 or 7 it was stated that a brilliant
auroral display had heen ohserved the preceding Satur-
day night [Sept. 30], the arch heing conspicuous.—Her-
bert (. Hunter, A. B.

Alrzandria Bay, N. I7.—Cn Saturday evening, Septem-
ber 30, 1916, a brilliant [aurcral] display took place, al-
though of exceedingly brief duration, the leading feature
being the rose-red color of the lower fringe of a beautiful
drapery which extended from within a few decrees of the
northern horizon to about 35° above, the waves of light
sweeping upward and in their rapid ascent changing to
pale yellow and finally green at the upper limits of the
aurora, as if the changing colors were due to the increas-
ing rarity of the atmosphere met with in the passage of
the auroral energy.—Douglas Manning, Cooperative Ob-
server.

4 I'n Archives des sciences, 1916, 41 22-37, 100-124,



